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The  exponential  increase  in  use  of  computer  tomography  (CT)  and  magnetic  resonance  imaging  (MRI)  has
lead  to  a  signiﬁcant  increase  in  the  detection  of  asymptomatic  adrenal  masses.  The  prevalence  of  adrenal
“incidentalomas”  is  approximately  4–10%.  We  present  a case  of  a 55-year-old  male  with  a large  right





biopsies.  Due  to the large  size  of  the  mass  and  unknown  pathology,  the  patient  underwent  laparoscopic
adrenalectomy.  The  patient’s  post-operative  course  was  uneventful.  Pathology  revealed  a  very  unusual
ﬁnding, a  large  adrenal  lipoma.  Adrenal  lipomas  are  rare,  benign,  non-functioning  tumor  like  lesions  that
occur with  a relative  frequency  of  only  0–11%.  Over  the past  decade  approximately  10  cases  have  been
reported  in literature.  We  review  the  literature  of  the current  diagnostic  and surgical  treatment  of  adrenal
lipomas  (Pubmed  and  Cochrane  from  1992-current).. Introduction
Adrenal lipomas are a very rare non-functioning mass with a
elative frequency of 0–11%.1 With the increase use of radiographic
maging, these masses are most commonly discovered incidentally,
lthough there has been reports of such benign tumors found on
utopsy. The increasing frequency of such ﬁndings leaves most
ractitioners with a dilemma in evaluation, diagnosis, and most
mportantly management of such “incidentalomas”. Since its intro-
uction by Gagner et al. in 1992,2 laparoscopic adrenalectomies
ave surpassed the open approach as the gold standard for excision
f benign adrenal masses. Here we report the occurrence of a large
 cm × 7 cm adrenal lipoma removed laparoscopically using the
ransabdominal approach. Written informed consent was  obtained
rom the patient for publication of this case report and accompa-
ying images.
. Presentation of Case
A 55-year-old male presented to the ofﬁce for evaluation and
reatment of an asymptomatic large right adrenal mass. His initial
valuation started approximately one year prior when he presented
o his primary care physician in the Philippines with the complaint
f non-speciﬁc abdominal pain. Initially, ultrasonography, CT imag-
ng, blood and urine metabolite studies were performed. Serum
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cortisol, renin angiotensin, and urine metanephrine were within
normal limits. The patient was  monitored with serial ultrasounds
every 6 months. Three ultrasounds were performed and showed a
persistent right echogenic mass which had remained stable in size.
A CT of the abdomen and pelvis revealed a 6.9 cm × 5.9 cm right
suprarenal mass consistent with a questionable myelipoma (Image
1). Subsequently, two  separate CT guided biopsies were performed
demonstrating adrenal cortical cell but were non-diagnostic. Slides
were sent to the National Kidney and Transplant Institute for sec-
ond opinion with similar ﬁndings. Secondary to the non-diagnostic
workup deﬁnitive surgical excision was  recommended.
The patient was taken to the operating room for a laparoscopic
transabdominal right adrenalectomy (Image 2). He continued
to have an uncomplicated postoperative course and was  dis-
charged on postoperative day three. Pathology showed an
8 cm × 7 cm × 6 cm adrenal gland with a rare ﬁnding of a
7 cm × 7 cm adrenal lipoma. There was no evidence of malignancy
or osteocytes therefore excluding a myelolipoma.
3. Discussion
With increasing imaging capabilities and sensitivity of CT and
MRI, more asymptomatic adrenal masses are being discovered.
These commonly non-functioning adrenal neoplasms are often
deﬁned as “incidentalomas” with a prevalence estimated at 4–10%
in CT and 1.4–5.7% in autopsy series.1 Adrenal lipomas are a very
Open access under CC BY-NC-ND license.rare non-functioning mass with a relative frequency of 0–11%.1 As
with all incidental masses, malignancy is a major concern and dis-
tinguishing between benign hormone secreting and non-secreting
tumors is the primary objective.
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AImage 1. CT scan right adrenal mass.
Most physical exams of patients with adrenal pathology are
ormal. Uncommonly, patients may  present with extra-adrenal
omplaints, such as non-speciﬁc abdominal pain (29%), biliary
olic (12%), lumbar pain (7%), and neuropathy (5%).1 Complica-
ions occur secondary to adrenal infection, hemorrhage, rupture,
r compression of adjacent vital organs.3 Because adrenal diseases
re mainly associated with increased adrenal function various neu-
oendocrinopathies should always be explored.
Diagnostic workup should begin with functional testing to
creen patients for symptoms of hyperfunctioning masses. A min-
mal hormonal screening protocol, as suggested by Ross and
ron15 consists of screening tests for pheochromocytomas, serum
Image 2. Gross specimen of adrenal gland mass.PEN  ACCESS
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potassium only in hypertensive patients, and glucocorticoids and
androgens only in the presence of suggestive clinical features. The
NIH consensus panel recommends that all patients should have a
1 mg-dexamethasone suppression test and measurement of free
plasma metanephrines.
Various imaging modalities are used to view adrenal masses.
Initially, abdominal ultrasonography (US) can be used to eval-
uate masses greater than 2 cm but can not often accurately
deﬁne or morphological characterize to make a speciﬁc diag-
nosis. Various studies have concluded that CT imaging is the
procedure of choice for evaluation of the adrenal gland.1,3,4,7 How-
ever, CT imagining of the adrenal gland may underestimate the
actual size of 16–40% of adrenal incidentalomas.16 Therefore, MRI
has recently been proposed to have certain clinical advantages
and facilitates in distinguishing between adrenal metastasis and
adenomas.1,4,7
Although most of the time non-invasive imaging can charac-
terize adrenal masses, the question arises of what is the role for
percutaneous biopsy for a deﬁnitive diagnosis. Complications of
FNA or CT guided biopsies include pneumothorax, septicemia, and
hemorrhage with a relative frequency of 8–13%.7 In a retrospective
review of 101 image guided FNA’s Silverman et al. reported 93%
sensitivity and negative predictive value of 100% in masses larger
than 3 cm in distinguishing primary vs. metastatic disease.1 There-
fore, in cases where adrenal masses suspected to be metastatic
from an extra adrenal neoplasm, a percutaneous biopsy should
be done for conﬁrmation to determine treatment of the primary
neoplasm.17
Currently, to date, there is little consensus about the most
comprehensive and cost effective management of adrenal inci-
dentalomas. No real medical management is indicated in small
non-hyperfunctioning masses. A recent NIH consensus panel rec-
ommends that non-functioning adrenal incidentalomas greater
than 6 cm or those with suspicious features on imagining should be
treated with adrenalectomy.8,18 Currently, laparoscopic adrenalec-
tomy (LA) has become the standard of care and should be
considered in most cases over an open procedure.
The laparoscopic transabdominal adrenalectomy was ﬁrst
described in 1992 by Gagner et al., who performed three adrenalec-
tomies for benign tumors.9 According to Guazzoni et al., indications
for laparoscopic adrenalectomy include non-functional benign
adrenal masses less than 6 cm because larger masses are believed
to be associated with increased risk for malignancy.9 Gumbs et al.
suggest that LA is indicated for all benign tumors less than 12 cm
in size.11
Currently three different techniques are used: lateral trans-
abdominal (LTA), posterior retroperitoneal endoscopic (REA), and
anterior trans-abdominal (ATA).11 In a multiple retrospective com-
parative study series, 2565 cases were reported with a frequency of
procedure of choice being 70% LTA, 10% REA, and 20% ATA.11 Some
studies state that the retroperitoneal approach is the most direct
route to the adrenal gland and offers more room for dissection.12
The transabdominal approach is the easier approach for most min-
imally invasive trained surgeons. Guazzoni et al. concluded that
the lateral approach should be the approach of choice for surgeons
early in their learning curve because of the increased surgical ﬁeld
that is gained from a ﬂexed position between the ribs and the
iliac crest.9 In addition, right adrenalectomies are easier and faster.
The right adrenal is readily visible below the peritoneum once the
liver has been lifted. However for the left adrenal, the splenic ﬂex-
ure of the colon must be mobilized along the line of Toldt to gain
exposure.9Studies have concluded that the laparoscopic approach has
beneﬁts in reduction of perioperative morbidity, analgesic require-
ments, and length of hospitalization.2,8,10 A meta analysis of
current literature found a 7% complication rate for laparoscopic
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drenalectomy compared to a 24% for open adrenalectomy.20 Rel-
tive contraindications to LA include high cardiopulmonary risks,
ersistent coagulopathy, and prior abdominal surgeries. Absolute
ontraindication include tumors with gross local invasion, carcino-
as, and metastatic pheochromocytomas.2,8,11 More recently, size
as become a relative contraindication as experience increases, sur-
eons have reported safely removing adrenal tumors larger than
2 cm.  Bleeding is the most common complication during and after
A accounting for approximately 40% of complications.11 Other
omplications include injury to peritoneal and retroperitoneal
rgans (5%), wound infections, hematomas, hernias, port side
leeding.2,8,9,11,12 More speciﬁcally right laparoscopic adrenalec-
omies are associated with injury to the inferior vena cava and
iver. Conversely, the left is associated with injury to the spleen,
tomach, pancreas, and left colon. The major indication for conver-
ion to open procedure is uncontrollable bleeding. Major morbidity
nd mortality can result from massive hemorrhage, pancreatitis,
ulmonary embolism, sepsis, and cardiac failure.11 Cost effective-
ess between a laparoscopic and open adrenalectomy has not been
tudied but most series conclude there is no signiﬁcant differ-
nce in cost. Currently, robotic adrenalectomy has been studied
t the Department of Surgery at Johns Hopkins Medical Insti-
ute.
In our case, the pathological ﬁndings of an adrenal lipoma
ere surprising due to its rare incidence. Pathologically these
umors are composed of mature adipose tissue without evidence
f hematopoises.13,14 Histologically, adrenal lipomas are similar to
ipomas arising in other parts of the body. The pathogenesis for
drenal lipomas remains unknown.
. Conclusion
We discuss a patient who presents with an adrenal inciden-
aloma measuring 7 cm found on CT scan. He had the appropriate
orkup which included hormonal testing as well as imaging to
urther characterize the mass as non-functional. Unfortunately he
nderwent multiple percutaneous biopsies which failed to add
ny signiﬁcant pathological information. It is widely accepted
hat adrenal masses 6 m in size are associated with increased
ate of malignancy and surgical treatment is recommended. For-
unately for our patient his pathology revealed to be a benign
drenal lipoma, which remains a rare pathophysiologic mys-
ery.
onﬂict of interest statement
None.unding
None.PEN  ACCESS
urgery Case Reports 2 (2011) 172– 174
Ethical approval
Written informed consent was obtained from the patient for
publication of this case report and accompanying images.
Author’s contributions
Anna Goldenberg, D.O.: Conception and design, gathering of
data, review of patient chart, drafting the case, critical revisions,
ﬁnal approval of the version to be published.
Jennifer Rager, D.O.: Conception and design, drafting the case,
ﬁnal approval of the version to be published.
Linda Szczurek, D.O.: Analysis of data critical revisions, ﬁnal
approval of the version to be published.
Roy L. Sandau, D.O.: Conception and design, critical revisions,
ﬁnal approval of the version to be published.
Marc Neff, M.D.: Conception and design, critical revisions, ﬁnal
approval of the version to be published.
References
1. Barzon L, Boscaro M. Diagnosis and managment of adrenal incidentalomas. J
Urol 2000;163:398–407.
2.  Soon PSH, Yeh MW,  Delbridge LW,  Bambach CP, Sywak MS, Robinson BG,
et  al. Laparoscopic surgery is safe for large adrenal lesions. Eur J Surg Oncol
2008;34:67–70.
3. Kun Guo Y, Gang Yang Z, Li Y, Deng Y-P, Ma  E-S, Min  P-Q, et al. Uncommon
adrenal masses: CT and MRI  features with histopathological correlation. Eur J
Radiol 2007;62:359–69.
4. Young W.  Managment approaches to adrenal indicentalomas. Endocrinol Metab
Clin  North Am 2000;29:159–82.
7.  Korobkin M,  Francis I. Adrenal imaging. Semin Ultrasound CT MR
1995;16:317–30.
8.  Geeta L, Yang Dah Q. Laparoscopic adrenalectomy—indication and technique.
Surg Oncol 2003;12:105–23.
9. Guazzoni G, Cestari A, Francesco M.  Eight year experience with transperitoneal
laparoscopic adrenal surgery. J Urol 2001;166:820–4.
10. Rodriguez-Chavez J, Pasieka J. Adrenal lesions assessed in the era of laparo-
scopic adrenalectomy: a modern day series. Am J Surg 2005;189:581–6.
11. Gumbs A, Gagner M.  Laparoscopic adrenalectomy. Best Pract Res Clin Endocrinal
Metab 2006;20:483–99.
12. Ishikawa T, Inaba M,  Nishiguchi Y, Ishibashi R, Ogisawa K, Yukimoto K, et al.
Lararoscopic adrenalectomy for benign adrenal tumors. Biomed Pharmacother
2000;54:183–6.
13.  Calvo-Rodriguez M,  Suarez-Penaranda J, Alvarez T, Mun˜oz JI, Ortiz-Rey
JA,  Concheiro L. Adrenal lipomas: incidental autopsy ﬁndings. Pathol Int
2007;57:751–3.
14. Lam  KY, Lo CY. Adrenal lipomatous tumors: a 30 year clinico-pathological expe-
rience at a single institution. J Clin Pathol 2001;54:707–12.
15.  Ross NS, Aron DC. Hormonal evaluation of the patient with an incidentally
discovered adrenal mass. N Engl J Med  1990;323:1401.
16. Linos S. How accurate if computer tomography in predicting the real size of
adrenal tumors? A retrospective study. Arch Surg 1997;132:740–3.
17.  Nwariaku F. Current approach to the adrenal incidentaloma. Probl Gen Surg
2003;20:81–91.
18.  Management of the clinically inapparent adrenal mass (Inciden-
taloma). National Institutes of Health State of the Science Statement.
http://consenses.nih.gov/ta/021/021 statement.htm; February 4–6, 2002.
20. Jossart GH. Surgery of the adrenal glands. Endocrinol Metab Clin North Am
2000;29(1):57–68.
